Experiments with the ventriculo-cisternal perfusion system in rabbits have shown that part of the extraction of [14C]glucose and 14C-labelled non-metabolizable glucose analogues from the perfusion system is Na+-dependent (Bradbury & Brerndsted, 1973) . From this system in vivo sugars may be taken up by brain cells (neurones and glial cells) or they may pass into the circulating blood by crossing the choroid plexus or the bloodbrain barrier. To investigate whether the localization of the Na+-dependent transport mechanism is cellular the uptake by brain-cortex slices of two sugar analogues, 3-methoxyglucose and a-methylglucoside was studied by using media with normal and low Na+ concentration. These sugar analogues are not metabolized by brain-cortex slices (H. E. Brmdsted, H. Lund-Andersen, C. S. Kjeldsen & L. Hertz, unpublished work) .
Rat brain-cortex slices of 0.5-O.6mm thickness were obtained as described by Franck et al. (1968) . Incubation under intense oxygenation (Lund-Andersen & Hertz, 1970) was carried out in test tubes containing 4ml of a medium containing: l l S m~-N a C l , 2 0 m~-NaHC03, ~~M -K C I , 1.4m~-CaCI,, 1.0mM-MgS04, 4m~-gh1cose and either 2 m~-3 -methoxyglucose or 2m~-a-methylglucoside. In media with low Na+ concentration the NaCl was replaced by an equimolar amount of choline chloride.
The uptake experiments ( pyranoside, specific radioactivity 2-5 mCi/mmol (The Radiochemical Centre, Amersham, Bucks., U.K.) was added to five a final specific radioactivity of 5pCi/mmol. The following incubation was interrupted after 2.5-60min of exposure to the radioisotope. The slice was then taken by forceps and dipped rapidly twice into non-radioactive medium, drained on a Petri dish and weighed (final wet wt.). The radioactivity of the tissue and the incubation medium was determined in the following way: the slice and 1 0 0~1 of medium were treated in parallel with 1 . 0~-H N 0~ for 30min at 95-100°C. The activity was measured by liquid-scintillation counting as described by Schousboe &Hertz (1971) . Two points should be noted in the earlier part of the influx curve ( Fig. 1) : (a) the total amounts taken up of 3-methoxyglucose and a-methylglucoside (expressed/lOOmg final wet wt.) were less in low Na+ media than in media with normal Na' concentration. (b) After equal time of exposure to the isotope the uptake of 3-methoxyglucose was greater than that of a-methylglucoside as shown by Bachelard (1971) . From the later part of the influx curve it appears that the equilibrium space for 3-methoxyglucose equals that of a-methylglucoside.
The amounts of intracellularly located glucose analogues can be obtained from the data in Fig. 1 by subtracting the amount placed in the extracellular space from the total amount taken up (Table 1) . The extracellularly located amount of glucose analogue was calculated from the results given by Lund-Andersen (1973) and Lund-Andersen & Hertz (1973) . Based on an analysis of inulin efflux, these studies showed that the traditionally defined inulin space cannot be used as a measure of the extracellular space in braincortex slices since at least 15 % of the inulin taken up after 60min of exposure to inulin is intracellularly located. The extracellular space was shown to be composed of two kinetically different compartments: a major compartment constituting 25 % of the slice volume with an equilibrium half-time of 4.8min and a minor compartment constituting 5 % of the slice volume with an equilibrium half-time of 2Omin. The diffusion coefficient for glucose is a factor five times greater than that of inulin (International Critical Tables, 1929) . By assuming that the diffusion coefficients for glucose, 3-methoxyglucose and a-methylglucoside are equal, the extracellularly located amount of these glucose analogues can be calculated as a function of time (a more detailed description is given by H. E. Brondsted, H. Lund-Andersen, C. S. Kjeldsen & L. Hertz, unpublished work).
In Table 1 the calculations were based upon the values obtained after Smin of exposure to the isotope. From the last column it appears that there is no difference between the uptake of 3-methoxyglucose and a-methylglucoside in media with low Na+ and in media with normal Na+ concentration. However, a great difference between the uptake of 3-methoxyglucose and a-methylglucoside is observed.
The present study in vitro has shown that the uptake of the two glucose analogues was not Na+-dependent. This could be due to cell membrane damage in vitro. The fact that the uptake mechanism in vitro showed the same stereospecificity towards the two glucose analogues as in uivo (Bradbury & Brendsted, 1973) indicates, however, that brain slices can be used as a model for experiments in vivo with respect to the described phenomena.
The Na+-dependent glucose transport mechanism thus does not seem to be located in the neurones and the glial cells. Neurons have been isolated by hand dissection from dorsal and sympathetic ganglia and from nuclei of the floor of the fourth ventricle of rats, rabbits and guinea pigs (Giacobini, 1957; Hyden, 1959; Hyden & Pigon, 1960; Pavlin, 1963; Hillman & Hyden, 1965a; Hertz, 1966; Watson, 1966a; Hillman & Sheikh, 1968; Hillman & Khallawan, 1970) . Isolation involves breaking the dendrites and axons, but the tissue is neither homogenized nor filtered, so that cell bodies are not subjected to pressure and friction, which may affect their properties (Hillman, 1972) .
After isolation by individual dissection of cell bodies, they have been shown to have cholinesterase activity (Giacobini & Holmstedt, 1958 ; Pavlin, 1963) ATPase (adenosine triphosphatase) activity (Cummins & Hyden, 1962; Hillman & Hyden, 1965a) and succinate dehydrogenase and cytochrome oxidase activities (Hyden & Pigon, 1960; Hamberger & Hyden, 1963; Watson, 19666) . Most authors have used the microdiver for these measurements (Zajicek & Zeuthen, 1956 ). However, there are two other methods which could be exploited more. The first one is qualitative, and has been used to localize aspartate aminotransferase (Sensenbrenner et at., 1968) . It consists of incubating cells under microscopic vision in a medium containing a substrate, a buffer and an indicator. If they can all cross the membranes, the intracellular enzyme acting on the exogenous substrate changes the colour of the indicator. Although this cannot be quantitated, known activators of particular enzymes would be expected to increase the intensity of a colour change in a whole cell in an isotonic medium. Changes of enzyme activities with development have been studied in this way (Sensenbrenner et al., 1971) .
Another technique used with ATPases consists of incubating homogenized groups of cells in physiological salines to which ATP labelled in the terminal phosphate has been added (Cummins & Hyden, 1962; Hillman & Hyden, 1965~) . The phosphate is extracted and its radioactivity counted and referred to the number of cells. Such a principle can be employed in respect of any enzyme, which acts on a substrate, one of whose products can be labelled and is extractable.
The microdiver has also been used for measuring the respiration of nerve cells and neuroglia (Epstein & O'Connor, 1965; Hertz, 1966) . The latter author showed that high K+ concentrations in the medium increased the O2 uptake of neuroglia, but not neurons. More recently, Hertz and his collaborators have been measuring O2 uptake in cultured neurons and neuroglia and comparing them with freshly isolated cells (Booher et al., 1971; Booher & Sensenbrenner, 1972; Nissen ef al., 1973; Dittmann et al., 1973) . The latter group reviewed the measurements of O2 uptake in isolated cells, and the values cited were generally much higher when the cells were separated by microdissection rather than by gradient centrifugation (Rose, 1967; Haljamae & Hamberger, 1971 ; Hemminki & Holmila, 1971) . Other tests of the 'viability' of isolated cells consist of the demonstration that they have resting potentials, which depend on the presence of O2 and glucose, are changed reversibly by alterations of K+ and Na+ concentrations in the medium, and can be increased by addition of ganglioside (Hillman & Hyden, 19656) . Cells (mostly astrocytes) from young rats and chickens, grow in culture (Booher & Sensenbrenner, 1972) . Although dissected adult mammalian neurons from the brain or ganglia have never been shown to grow dendrites or axons, about 18 % put out fine processes in the presence of
